SpecificationsOrganism/cell line/tissueHuman/HeLa cell lineSexfemaleSequencer or array typeAgilent-039494 SurePrint G3 Human GE v2 8x60K Microarray 039381 (Feature Number version)Data formatRaw dataExperimental factorsHeLa cells expressing EYFP-actin or EYFP-NLS-actinExperimental featuresRNAs prepared from EYFP-actin and EYFP-NLS-actin expressing HeLa cells, which were separately cultured for 48 h, were used for gene expression analysis by RNA microarray assay.Consentn/aSample source locationn/a

Direct link to deposited data {#s0010}
=============================

<http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE59799>

Experimental design, materials and methods {#s0015}
==========================================

Plasmids {#s0020}
--------

EYFP-actin and EYFP-NLS-actin expression plasmids were kindly provided by Primal de Lanerolle (University of Illinois, Chicago). EYFP tagged actin behaves like an endogenous actin and has been used to visualize actin dynamics in the inner cells [@bb0005]. We have confirmed that the expressed EYFP-NLS-actin accumulates in the nucleus and forms nuclear F-actin bundles [@bb0010].

Cell culture and RNA isolation {#s0025}
------------------------------

HeLa cells were cultured in Dulbecco\'s modified Eagle\'s medium (Gibco) supplemented with 10% fetal bovine serum and antibiotics (penicillin and streptomycin) at 37 °C in a 5% CO~2~ humidified atmosphere. Transfection of HeLa cells was performed using Lipofectamine 2000 (Invitrogen) and 2 μg of plasmid DNA. Captured images of HeLa cells expressing the EYFP-actin or the EYFP-NLS-actin are shown in [Fig. 1](#f0005){ref-type="fig"}. Total RNA was isolated from the EYFP-actin or EYFP-NLS-actin expressing HeLa cells by using an RNeasy Mini Kit (QIAGEN) according to the manufacturer\'s protocol. The quality of isolated RNA was assessed by monitoring the RNA integrity number (RIN). RIN score was calculated by using an Agilent 2100 bio analyzer (Agilent). We confirmed that the RIN scores of the sample RNAs isolated from the EYFP-actin or EYFP-NLS-actin expressing HeLa cell were 10.

RNA labeling and hybridization {#s0030}
------------------------------

RNA labeling was performed using a Low Input Quick Amp Labeling Kit (one-color). 0.6 μg of Cyanin-3 (Cy3)-labeled cRNA probe, prepared from 100 ng of total RNA, was fragmented and hybridized to the Agilent-039494 SurePrint G3 Human GE v2 8x60K Microarray (GPL16699) using a Gene Expression Hybridization Kit (Agilent) according to the manufacturer\'s instructions. After hybridization, the array was scanned using an Agilent DNA Microarray Scanner (G2565CA).

Data normalization and comparisons of whole genome expression profiles {#s0035}
----------------------------------------------------------------------

The Agilent Feature Extraction software (Agilent) was used to extract raw data from the scanned array images. These raw data files were registered as GEO ([GSE59799](ncbi-geo:GSE59799){#ir0030}).

A Scatter plot, showing normalized signal intensity values of different genes in EYFP-actin and EYFP-NLS-actin expressing HeLa cells, is shown in [Fig. 2](#f0010){ref-type="fig"}A. As shown, the scatter plot exhibited good correlation coefficient (R = 0.9859) between these signal intensities. This result suggests that the gene expression analysis in these two samples was reproducible. An MA plot is used to identify systematic variations within the arrays, where M is the log ratio (log~2~ (Exp. gScale Signal) − log~2~ (Base gScale Signal)) and A is the average log of the product of the two intensities \[{log~2~ (Exp. gScale Signal) + log~2~ (Base gScale Signal)}/2\]. Distribution of up- or down-regulated gene signals is shown [Fig. 2](#f0010){ref-type="fig"}B. As shown, the number of up-regulated genes was greater than the number of down-regulated genes, suggesting that the nuclear actin is mainly involved in gene activation rather than in gene repression. This observation is consistent with the results of our previously published reports [@bb0010], [@bb0015].

Conclusion {#s0005}
==========

Herein, we describe the nuclear actin-mediated regulation of gene expression in HeLa cells by using a commercially available RNA microarray. Our microarray analysis data will be useful for elucidating the role of nuclear actin in transcription regulation.
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![To analyze the dynamics of actin in the nucleus, an actin fusion protein, in which the actin was fused with the nuclear localization signal (NLS) and EYFP, was ectopically expressed in the HeLa cells (green). Filamentous actin (F-actin) was stained with Phalloidin-Alexa594 (red) and cellular DNA was stained with DAPI (blue). Scale bar = 10 μm.](gr1){#f0005}

![Scatter plot and MA plot analyses. (A) Scatter plot shows the correlation between the signal intensities of different genes in EYFP-actin and EYFP-NLS-actin expressing HeLa cells. R value is indicated in the plot. (B) MA plot shows the distribution of fold changes in the gene expression. Genes with absolute log fold change \> 1 was indicated in red and log fold change \<− 1 was indicated in blue.](gr2){#f0010}
